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This application is a continuation in part of 
my copending application Serial No. 727,514, filed 
May 25, 1934, and relates to refrigerating appa 
ratus and particularly to two-temperature re 
frigerating Systems. 

Heretofore household refrigerators and other 
refrigerating apparatus employing but a single 
refrigerating System have had evaporating means 
Operating at a single evaporating temperature 
and pressure range. In these and other con 
pression refrigerating systems the energy of the 
liquid refrigerant in flowing from the high to 
the low side of the system has not been utilized 
for other purposes and has been Wasted. It is 
therefore an object of my invention to utilize this 
energy to create other evaporating pressures for 
providing a more efficient refrigerating process 
and appartuS. 
Another object of my invention is to provide 

an improved type of multiple temperature re 
frigerating system capable of maintaining a plu 
rality of evaporating pressures without loss of 
efficiency wherein only one suction line is re 
quired to connect the compressor With the evap 
orating means for withdrawing evaporated re 
frigerant. 
A further object of my invention is to provide 

an improved and more efficient refrigerating Sys 
ten for household refrigerators and the like 
employing a plurality of evaporators functioning 
at different evaporating pressures and temper 
atures relative to one another and to provide an 
improved refrigerant control in which a con 
trolled flow of liquid refrigerant is provided from 
One evaporator to another. 
In carrying out the foregoing objects it is a 

still further and more Specific object of my in 
vention to provide a refrigerating system wherein 
liquid refrigerant pre-cooled in one evaporator 
maintained at a predetermined high temperature 
is conveyed into another evaporator and to util 
ize the energy of liquid refrigerant flowing into 
the high temperature evaporator for maintain 
ing the said another evaporator at a relatively 
lower temperature for freezing purposes. 

Further objects and advantages of the present 
invention will be apparent from the following 
description, reference being had to the accom 
panying drawing, wherein a preferred form of 
the present invention is clearly shown. 

In the drawing: 
Fig. 1 is a diagrammatic showing of a two 

temperature household refrigerator and refrig 
erating system associated therewith embodying 
my invention; 

(C. 62-115) 
Fig. 2 is a diagrammatic view similar to Fig. 1 

and illustrates a modified form of refrigerating 
System embodying my invention and associated 
With a refrigerator adapted to have two different 
temperatured compartments therein; 

Fig. 3 is an enlarged vertical sectional view 
through a portion of the low temperature evapo 
rator employed in the system disclosed in Fig. 2; 
and 

Fig. 4 is an enlarged sectional view of a jet 
apparatus employed in the system disclosed in 
Fig. 2. W 

Referring to the drawing, and more particu 
larly to Fig. 1, there is shown diagrammatically 
an insulated refrigerator cabinet 20 having an 
insulated freezing compartment 2 containing 
a freezing or OW temperature evaporating means 
22 and an insulated food storage compartment 
23 containing a high temperature evaporator 24. 
The evaporators. 22 and 24 are supplied With 
liquid refrigerant by a refrigerant liquefying ap 
paratus including a compressor 25 for compress 
ing the refrigerant and for pumping the Con 
pressed refrigerant into a condenser 26 where the 
compressed refrigerant is liquefied and collected 
in a receiver 27. From the receiver 27, the liquid 
refrigerant is forwarded through a supply con 
duit 28 under the control of a suitable control 
device Such a restrictor 29 which is provided With 
a nozzle 30 located within a Wenturi tube 3. 
The restrictor 29 and the nozzle 30 change the 

pressure energy of the liquid refrigerant into a 
velocity energy and discharge a stream of liquid 
into the venturi at a high velocity. This forms 
a jet pump which pumps vapor from the Suction 
chamber 32 of this jet Venturi means. The noz 
zle 30 may be moved parallel to the axis of the 
Wenturi tube in order to vary the pumping effect 
of this jet. The liquid refrigerant discharged 
from the nozzle 30 of the jet pump flows into the 
high temperature evaporator 24. The restrictor 
29 is preferably of tubular form of a predeter 
mined length and having a Small bore or passage 
therethrough. However, restrictors of the type 
Suitable for use in the System disclosed are well 
known to those skilled in the art and it is to be 
understood that may employ other conventional 
restrictors such as Valves, etc., without departing 
from the invention. 
When the high temperature evaporator 24 is 

filled with liquid refrigerant up to a predeter 
mined level, surplus and pre-cooled liquid refrig 
erant flowing from evaporator 24 into the float 
chamber 34 cases float Valve 33 Within chamber 
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liquid refrigerant to flow through the tubing 35 
into the lower portion of the freezing evaporator 
22. The liquid refrigerant within the freezing 
evaporator 22 evaporates and absorbs heat from 
any water in the ice trays 36 and the ambient 
air within the freezing compartment and this 
evaporated refrigerant is removed, by virtue of 
the effect produced by the jet pump, through the 
tubing 37 connected to the suction chamber 32 
of the jet pump which creates a substantially 
lower evaporating pressure in the freezing evap 
orator 22 than in the high temperature evapa 
rator 24. 
The liquid refrigerant within the high temper 

ature evaporator 24 evaporates and absorbs heat 
from the ambient air within the food compart 
ment 23 and this evaporated refrigerant is with 
drawn from the top of the float chamber 34 
through the return conduit 40 which is connect 
ed to the inlet of the compressor 25. The con 
pressor 25 is driven by an electric motor 4 which 
is connected in series with the Snap acting 
switches 42 and 43 which are connected in par 
allel electric circuit relation with each other and 
which are controlled respectively by the thermo 
static bulb 44 located within the freezing com 
partment 2 and the thermostatic bulb 45 located 
within the food storage compartment 23. Thus, 
when refrigeration is required in either of these 
compartments, the compressor is caused to Op 
erate so as to supply refrigeration thereto. How 
ever, if desired, the switches 42 and 43 may be 
placed in series so that the refrigerating System 
will operate only when both of the compartments 
require refrigeration. 
By employing the jet pump means operated by 

the pressure difference between the pressure of 
the liquid refrigerant in the receiver or high 
side of the refrigerating system and the pressure 
within the high temperature evaporator 24, a 
substantially lower evaporating pressure and 
temperature is created within the freezing evap 
orator. 22 than in the high temperature evapo 
rator 24 without the use of additional energy. 
In addition to this gain in efficiency by the use 
of the two evaporators, one for freezing purposes 
and one for cooling the food storage compart 
ment,thehigh temperature evaporator 24 may op 
erate at a much higher evaporating pressure and 
temperature than when only one evaporator op 
erating within a single pressure range is en 
ployed for both the freezing of ice cubes and 
comestibles, as well as for cooling the food stor 
age compartment. This enables the compressor 
25 to operate at a higher back pressure than cus 
tomary with household refrigerating systems em 
ploying but a single evaporator and this, of course, 
reduces the load upon the compressor 25 of the 
electric motor 4, because the pressure difference 
between the refrigerant pressure on the inlet side 
of the compressor and that on the outlet side 
of the compressor is considerably less. 
This system also permits the freezing evapo 

rator to be operated at lower temperatures than 
is customary where a single evaporator is em 
ployed for both freezing and box cooling pur 
poses. As a result of this, freezing can be done 
much more quickly...in a refrigerator of this type 
than in those now commonly used. By operat 
ing the food storage compartment evaporator at 
a high temperature, which, of course, is below the 
desired food compartment temperature, a rela 
tively high humidity may be maintained within 
the food storage compartment 23 and dehydra 

2,146,797 
tion of foods and particularly dehydration of 
vegetables may be avoided. 

In Fig. 2 there is disclosed an apparatus simi 
lar to that shown in Fig. 1 and embodying the 
principles of my invention in a slightly modified 
form of refrigerating system. In this showing of 
my invention the low temperature evaporator 52 
is of conventional construction and includes a 
header 53 having refrigerant expansion tubes or 
pipes 54 depending therefrom. The refrigerant 
expansion pipes 54 may be formed between a 
double sheet metal wall structure as is now com 
mon in the art and the refrigerating wall may be 
formed to providea freezing compartment or com 
partments for the reception of ice trays 55. The 
upper part of evaporator 52 is preferably con 
structed in accordance with the type of evapo 
rator disclosed in the patent to Osborne 1,556,708, 
Oct. 13, 1925, wherein header 53 is Supplied with 
liquid refrigerant under the control of a valve 
56 actuated by a float 57 (see Fig. 5) which is re 
Sponsive to the level of liquid refrigerant in evap 

. Orator 52. A conduit 58 is connected with the 
lowermost portion of the high temperature evap 
orator 64 and conducts liquid refrigerant pre 
cooled in the evaporator 64 to the low tempera 
ture evaporator 52 under control of valve 56. A 
Conduit 65 communicates with the interior of 
header 53 of evaporator 52 and is connected with 
the low pressure or suction chamber 32 of the jet 
Venturi means for withdrawing gaseous refrig 
erant evaporated in evaporator 52 therefrom. 
The jet Venturi means or apparatus in this modi 
fled System comprises a combined nozzle or jet 
and restrictor 66 and this combined element may 
be assembled into the end of conduit 28 or may 
beformed by the conduit in the end thereof. The 
combined jet or nozzle and restrictor 66 in this 
form of the invention eliminates the use of a 
Separate restrictor such as the restrictor 29 dis 
closed in Fig. 1. Combined jet or nozzle and 
restrictor 66 is located in the Venturi means or 
diffuser 3 in the relation shown in Fig. 6 of the 
drawing and this showing comprises a conven 
tional jet apparatus well known to those skilled 
in the art. For reasons to be hereinafter more 
fully described this jet apparatus need not be of 
Special construction because the demands placed 
upon Same in the present invention are not be 
yond the usual demands placed upon such a de 
vice. The conduit leading from the jet Venturi 
pump means or diffuser to evaporator 64 is con 
nected with the upper part of evaporator 64. The 
jet pump apparatus or diffuser is preferably dis 
posed above the level of the body of liquid re 
frigerant maintained in evaporator 64. The form 
of refrigerating system disclosed in Fig. 3 insures 
that the low temperature evaporator 52 will at 
all times contain liquid refrigerant up to a cer 
tain level without flooding the conduit 65 and the 
jet apparatus and this feature renders this sys 
tem practical and more effective for freezing wa 
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ter in trays 55 of evaporator 52 than the system 
disclosed in Fig. 1. 
From the foregoing it will be seen that the 

energy of the compressed liquefied refrigerant is 
converted into Velocity energy and that this 
velocity energy is utilized to withdraw evaporated 
Or gaseous refrigerant from the low temperature 
evaporator. The velocity energy of liquid refrig 
erant flowing from the end of the liquid refriger 
ant supply pipes 28 and the immediate flashing 
into vapor of a part of the flowing liquid refriger 
ant provides energy inherent in the systems 
which is utilized, without loss of efficiency, to 
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create a lower pressure in the freezing evaporators 
than in the air cooling evaporators. The feeding 
of pre-cooled liquid refrigerant from the high 
temperature evaporator to the low temperature 

5 evaporator of the systems disclosed is advantage 
ous because it requires less vapor to be drawn 
from the low temperature evaporators by the 
diffuser or jet pump apparatus to thereby reduce 
the demands. On this apparatus and to permit a 

0 jet pump of ordinary and conventional construc 
tion to be employed. By my improvement the 
expansion of liquid refrigerant to one evaporator 
is utilized for lowering the pressure of vapor from 
another evaporator in the system. In the sys 

items disclosed the energy of cooling the liquid re 
frigerant flowing to one evaporator is used to 
produce a lower temperature of refrigeration in 
another evaporator and this energy is therefore 
not wasted as has been the case prior to my in 

20 vention. Since the present invention utilizes the 
Velocity of liquid refrigerant flowing through a 
nozzle in a jet Wenturi apparatus or diffuser and 
particularly flashing of a part thereof into vapor 
as it passes through the nozzle, for producing 

25 energy to reduce the pressure in the suction 
chamber of the jet apparatus, it is essential that 
the jet apparatus or diffuser be interposed in the 
liquid refrigerant conduit extending from the 
receiver. 

30 While the forms of embodiment of the inven 
tion as herein disclosed, constitute preferred 
forms, it is to be understood that other forms 
might be adopted, all coming within the Scope of 
the Clains Which follow. 

35 What is claimed is as follows: 
1. The process of refrigeration which comprises 

Withdrawing evaporated refrigerant from an 
evaporating space, compressing the evaporated 
refrigerant and cooling the compressed evapo 
rated refrigerant to liquefy Sane, Converting the 
energy of the liquefied refrigerant into Velocity 
energy, utilizing the velocity energy to withdraw 
-evaporated refrigerant from a second evaporat 
ing space and to create a lower pressure within 
the second evaporating space than in the first 
mentioned space, discharging the refrigerant 
withdrawn from the second evaporating Space 
into the first mentioned evaporating Space, CauS 
ing liquid refrigerant to flow from said first men 

SO tioned evaporating space into the second evapo 
rating space and controlling Said flow automatic 
ally in response to conditions of said second 
evaporting Space. 

2. The process of refrigeration which comprises 
55 withdrawing evaporated refrigerant from an 

evaporating Space, compressing the evaporated 
refrigerant and cooling the compressed evapo 
rate? refrigerant to liquefy same, converting the 
energy of the liquefied refrigerant into velocity 

60 energy, utilizing the velocity energy to withdraw 
evaporated refrigerant from a second evaporat 
ing Space and to create a lower pressure within 
the Second evaporating space than in the first 
mentioned space, and conducting and separately 

65 controlling the flow of liquid refrigerant from 
I said first mentioned evaporating space into the 
Second evaporating Space. 

3. The process of refrigeration which comprises 
Withdrawing evaporated refrigerant from an 

70 evaporating space, compressing the evaporated 
refrigerant and cooling the compressed evapo 
rated refrigerant to liquefy same, converting the 
energy of the liquefied refrigerant into velocity 
energy, utilizing the velocity energy to withdraw 

5 evaporated refrigerant from a second evaporating 

Space and to create a lower pressure within the 
Second evaporating space than in the first men 
tioned Space, discharging the refrigerant with 
drawn from the second evaporating space into 
the first mentioned evaporating space, and con- 5 
ducting and separately controlling the flow of 
liquid refrigerant from said first mentioned 
evaporating Space into the second evaporating 
Space. 

4. Refrigerating apparatus including a plural- 0 
ity of evaporators, means for supplying liquid re 
frigerant to and for withdrawing gaseous re 
frigerant from Said evaporators, means for con 
ducting liquid refrigerant pre-cooled in one of 
Said evaporators therefrom and controlling its 15 
entrance into another of said evaporaters, and 
means utilizing the energy of refrigerant flowing 
from Said Supply means to said one of said 
evaporators for creating a substantially lower 
evaporating pressure within said another evapo- 20 
rator than in said one evaporator. 

5. Refrigerating apparatus including a plural 
ity of evaporators, means for supplying liquid 
refrigerant to and for withdrawing gaseous re 
frigerant from said evaporators, means for con- 25 
ducting liquid refrigerant pre-cooled in one of 
Said evaporators therefrom and controlling its 
entrance into another of said evaporators, and 
means utilizing the energy of refrigerant flowing 
from said supply means to said one of said evap- 30 
orators for creating a substantially lower evap 
orating pressure within said another evaporator 
than in Said one evaporator, means responsive 
to the temperature produced by one of said evap 
orators for controlling the operation of said re- 35 
frigerant Supplying and withdrawing means. 

6. Refrigerating apparatus including a plural 
ity of evaporators, means for supplying liquid re 
frigerant to and for Withdrawing gaseous refrig 
erant from said evaporators, means for conduct- 40 
ing liquid refrigerant pre-cooled in One of said 
evaporators therefrom and controlling its en 
trance into another of said evaporators, and 
means utilizing the energy of refrigerant flow 
ing from Said supply means to said one of said 45 
evaporators for creating a substantially lower 
evaporating pressure within said another evap 
orator than in said one evaporator, means re 
Sponsive to the temperature produced by either 
of Said evaporators for controlling the operation 50 
of Said refrigerant supplying and withdrawing 
means. 

7. Refrigerating apparatus including a plural 
ity of evaporators, means for supplying liquid 
refrigerant to one of said evaporators, said sup- 55 
ply means including means for supplying said 
liquid at a higher pressure than the pressure 
within another of said evaporators and for creat 
ing a lower pressure within said another of Said 
evaporators, means for conducting liquid refrig 60 
erant from Said one evaporator to said another 
evaporator, and means energized by the flow of 
liquid refrigerant from said supply means to said 
one evaporator for creating a substantially lower 
evaporating pressure within the Said another 65 
evaporator than in said one evaporator. 

8. Refrigerating apparatus including a con 
denser and a plurality of eVaporators, a COn 
pressor for pumping refrigerant from the evap 
orators to the condenser and creating a higher 70 
pressure in the condenser than in the evapora 
tors, said refrigerant being liquefied in the con 
denser, means for conducting and controlling 
the flow of liquid refrigerant from the condenser 
to one of the said evaporators, and means for 75 
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4. 2,146,797 
supplying liquid refrigerant from Said one evap 
orator to another of said plurality of evapora 
tors, said conducting and controlling means in 
cluding pumping means energized by the pres 
sure energy of the liquid refrigerant for creat 
ing a pressure difference between the plurality 
of the evaporators greater than the hydrostatic 
pressure difference therebetween. 

9. The process of refrigeration which com 
prises withdrawing evaporated refrigerant from 
an evaporating Space, compressing the evapo 
rated refrigerant and cooling the compressed 
evaporated refrigerant to liquefy the refrigerant, 
converting the energy of the liquefied refrig 
erant into velocity energy, utilizing the velocity 
energy to Withdraw evaporated refrigerant from 
a second evaporating space and creating a low 
er pressure within the Second evaporating space 
than in the first mentioned space, discharging 
the refrigerant into the first mentioned evapo 
rating Space, and conducting and separately con 
trolling the flow of liquid refrigerant from said 
first mentioned evaporating space into the sec 
Ond evaporating Space. 

10. Refrigerating apparatus including a low 
temperature and a high temperature evapora 
tor, a condenser and a compressor for pumping 
evaporated refrigerant from one of said evapora 
tors into the condenser and creating a higher 
pressure within the condenser, said refrigerant 
being liquefied in the condenser, means for con 
ducting and controlling the flow of liquid re 
frigerant to said evaporators, said means includ-. 
ing separate means for restricting the flow of 
liquid to the low temperature evaporator, said 
conducting and controlling means including 
pumping means energized by the pressure energy 
of the liquid refrigerant for creating with the 
aid of the Separate restricting means a lower 
evaporating pressure within the low temperature 
evaporator than in the high temperature evap 
Orator. 

11. A refrigerator having separate freezing and 
food compartments, a low temperature evapora 
tor in heat exchange relation with the freezing 
compartment and a high temperature evapora 
tor in heat exchange relation with the food com 
partment, a condenser and a compressor for 
pumping evaporated refrigerant from one of said 
evaporators into the condenser and creating a 
higher pressure within the condenser, said re 
frigerant being liquefied in the condenser, means 
for conducting and controlling the flow of liquid 
refrigerant to said evaporators, Said means in 
cluding separate means for restricting the flow 
of liquid to the low temperature evaporator, said 
conducting and controlling means including 
pumping means energized by the pressure energy 
of the liquid refrigerant for creating with the 
aid of the separate restricting means a lower 
evaporating pressure within the low tempera 
ture evaporator than in the high temperature 
evaporator. 

12. Refrigerating apparatus including a plu 
rality of evaporators adapted to contain a re 
frigerant, means for admitting liquid refriger 
ant to one of Said evaporators, means for Con 
ducting liquid refrigerant from said one of said 
evaporators to another thereof, means separate 
from said first named means for controlling the 
flow of liquid refrigerant through said conduct 
ing means, said last named means being normal 
ly closed and actuated into open position auto 
matically in response to the level of liquid re 
frigerant in said one of Said evaporators, and 
means for withdrawing evaporated refrigerant 
from said evaporators and for supplying liquid 
refrigerant thereto and creating a substantially 
lower evaporating pressure and temperature in 
said another evaporator than in Said. One evapor 
orator. 
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